Measures of fluctuating asymmetry (FA) have been used to assess the significance of stress in amphibian populations. When animals with bilateral body plans are challenged by environmental stressors, departures from bilateral symmetry can emerge during development. The tendency for FA to develop has been linked to greater susceptibility to pathogens in many organisms. In our study, newts (Notophthalmus viridescens) infected with Ichthyophonus-sp. exhibited greater size-corrected FA of the hind limbs than uninfected animals from the same population. Among infected animals, however, the intensity of infection and the extent of hind limb asymmetry were not correlated, suggesting that asymmetry did not arise following infection, but rather that newts having greater FA may have been more susceptible to infection as a result of the same stresses that produced the increase in FA. There was no relationship between dorsal spot pattern FA and infection status or hind limb FA. We suggest that spot pattern may be less canalized than hind limb development. Newts are widely distributed and important components of freshwater communities in eastern North America and, thus, any change in their vitality may affect the composition of those communities. Analyses of hind limb FA may be a useful and non-invasive tool for identifying potentially vulnerable amphibian populations.
Introduction
Global climate change has been implicated in the increased incidence of infections in amphibians (Carey and Alexander, 2003; Pounds et al., 2006) . These infections, in turn, have been associated with amphibian population declines (Blaustein and Wake, 1990; Carey, 2000; Daszak et al., 1999 Daszak et al., , 2003 . While the red-spotted newt, Notophthalmus viridescens, is not considered a threatened species (Global Amphibian Assessment), reports of Ichthyophonus-like infections in newts have linked those infections to increases in newt morbidity and mortality (Green et al., 2002; Mikaelian et al., 2000) . Ichthyophonus-sp. infected newts display characteristic le-sions of longitudinally arrayed swellings or more discrete nodules in the axial musculature (Hermann, 1984; Raffel et al., 2006 (Green et al., 2002; Mikaelian et al., 2000) . As far as we know, red-spotted newts are the only salamanders to exhibit this infection. Ultrastructurally, the Ichthyophonus-like organism in amphibians resembles the fish parasite Ichthyophonus hoferi (Mikaelian et al., 2000) . However, unlike Ichthyophonus hoferi, which is transmitted trophically in fish, Ichthyophonus-sp. at least among newts, appears to be transmitted through leech bites (Raffel et al., 2006) . The taxonomy of the organism that resembles Ichthyophonus and parasitizes amphibians remains unclear. Currently, the organism is classified within the Mesomycetozoa (Green et al., 2002; Raffel et al., 2006) .
Newts are important predators in freshwater communities in eastern North America and their presence has significant consequences for the structures of those communities (Smith, 2006) . In addition to increases in newt morbidity and mortality, the locomotor abilities of Ichthyophonus-infected newts might be compromised (Raffel et al., 2006) , which could make foraging and escaping from predators more difficult. Further, the lesions can ulcerate and become secondarily infected with lethal bacteria (Herman, 1984; Raffel et al., 2006) .
The conservation of amphibians requires an understanding of the relationship between parasites and their amphibian hosts (Collins and Storfer, 2003; Daszak et al., 2003) . Scientists have sought appropriate measures to monitor the vulnerability of individual amphibians and the populations to which they belong. Fluctuating asymmetry (FA) is a measure of the degree to which structures that are bilaterally symmetrical depart from perfect symmetry. It results from failures of developmental regulation (Kellner and Alford, 2003), and Alford et al. (1999) suggested that the frequency of such failures should increase with levels of environmental stress, making FA measurements a useful tool for monitoring stress levels in amphibian populations. FA in salamanders with infections has yet to be reported, although chytrid infections have been associated with greater FA in frogs (Parris and Cornelius, 2004) . The frogs acquired these infections in the laboratory, however. Additionally, Alford et al. (2007) demonstrated that levels of FA increased dramatically in frog populations well in advance of population crashes caused by chytridiomycosis. To our knowledge, our study is the first to analyze FA in salamanders that acquired their infections in the wild. We compared FA in newts infected with the Ichthyophonus-like organism to that of apparently healthy newts from the same pond. We used two different measures of FA, one for a metric trait, size-corrected differences between right and left hind limbs (index FA2 of Palmer, 1994) and one for a meristic trait, the difference in dorsal spot number between right and left sides (Davis and Maerz, 2007) . The utility of FA in providing insights into the robustness of amphibian populations has proven controversial because FA is not always a predictor of other more conventional measures of fitness such as size (McCoy and 
